Abstract. Our aim in this paper is to obtain sufficient conditions under which certain difference equations have a "large" number of non-oscillatory solutions. Using the characteristic equation of a "majorant" delay difference equation with oscillating coefficients and Schauder's fixed point theorem, we obtain conditions under which the difference equation in question has a non-oscillatory solution.
Introduction
This paper is concerned with non-oscillatory solutions of delay difference equation with oscillating coefficients of the form (1) 
Ay(k) = P0(k)y(k) + ¿Pi(fe)y(fe -^(k)). i=1
It should be noted that the literature is scarce concerning condition under which there exist non-oscillatory solutions. In this paper we are to extend below result to the equation (1) that is discrete analogue of functional differential equation n (1') x As it is customary, a solution {y(k)} is said to be oscillatory if the terms y(k)oi the sequence are not eventually positive or not eventually negative. Otherwise, the solution is called non-oscillatory. A difference equation is called oscillatory if all of its solutions oscillate. Otherwise, it is non-oscillatory. In this paper, we restrict our attention to real valued solutions y(k). i=l Observe that
'(t) + Po(t)x(t) + Y, Pi{t)x{t -Ti(t)
To show that (4) has a solution, it suffices to show that the mapping F has a fixed point. To this end it remains to show that F is continuous and that FM is a relatively compact subset of X. We will show that F is continuous by showing that each of the mapping
is continuous. Let A n -» A where A", A e M. Then
as n -• oo and because FiX(k) is bounded, it follows that Fi is continuous. Since F(M) C M, so FM is bounded uniformly. To prove that FM is a relatively compact subset of X, it suffices to prove that FM is equicontinuous on arbitrarily discrete intervals. Suppose that a discrete interval [a, 6] C N. Then for each £ > 0 there exists a S > 0, without loss of generality, we can assume PQ < | and . Taking the diagonal sequence {A^}, then {FX^} converces uniformly on any discrete intervals. Hence FM is a relatively compact subset of X. Therefore, Schauder's fixed point theorem can be applied and the proof is completed. We now give another theorem about the existence of non-oscilatory solutions for the equation (1), which allows that Pi(k) and Kl{k) are unbounded, i -1,2,..., n. Proof. Suppose that Ao is a positive root of (5)
EXAMPLE. For the delay difference equation
We will prove that (1) has a non-oscillatory solution of the form (8). By substituting (8) into (1), we obtain that
is satisfied. It suffices to show that (9) has a bounded solution. Define the sets X and M as in the Theorem 1, then M is a convex and closed subset of X. Consider the mapping F on M given by
To show that (9) has a solution, it suffices to show that the mapping F has a fixed point. To this end it remains to show that F is continuous and FM is a relatively compact subset of X. Let A n -• A where A n , A € M. Then as n -• oo and FX(k) is bounded, it follows that F is continuous. Clearly, FM is uniformly bounded. To prove that FM is equicontinuous on any discrete interval suppose a discrete interval [a, 6] C N, then for each e > 0, there exists a 6 > 0, without loss of generality, let Qi < | . Set
In view of the fact that e is arbitrary, FM is equicontinuous on the discrete interval [a, 6] . Similarly, to the proof of Theorem 1, Schauder's fixed point theorem can be applied and the proof is completed. The proof is similar to Corollary 1.
